Supplementary Materials and Methods

qRT-PCR
Hippocampal neurons from Arc P/P and WT mice were grown at a density of 75,000 cells/chamber of each Mattek dish. Neurons at DIV 16-18 were stimulated with bicucuclline (50 M) for 15 mins, followed by washout, and DRB (0.45 M), an inhibitor of transcription elongation, was added. Total RNA was extracted from neurons at different time points of DRB treatment using TriZol reagent (Ambion) and then treated with DNase for 30 min (Turbo DNAse kit, Ambion) to remove any genomic DNA. cDNA library was prepared from total mRNA using the Superscript IV Reverse
Transcriptase kit (Invitrogen). Arc primers were designed against the coding sequence of Arc (Forward primer: 5'-CACTCTCCCGTGAAGCCATT-3', and reverse primer: 5'-GGTGCCCACCACATACTGAA-3'), which generated a PCR product of 150 bp for both wild-type and Arc-PBS mRNA. SYBR Green was used for a 2-step qRT-PCR reaction, run on 7900HT Realtime PCR system (Applied Biosystems). Samples were run in duplicates, and analyzed using Quant Studio Real-Time PCR software. Arc mRNA levels were analyzed by ΔCt method, and normalized to GAPDH levels. Relative mRNA levels were measured, and 15 min after DRB treatment was considered 100%, since the drug acted 10-15 min after addition to cultures. Values were fitted to a single exponential decay function to calculate t1/2.
Western blotting
Brain tissue extracts were prepared using T-PER tissue protein extraction reagent (Thermo scientific) containing 1× protease inhibitor (Roche). Three 5-week-old female wild-type and Arc-PBS mice were sacrificed according to IACUC guidelines. 32 μg of protein was separated on 4-12% Bis-Tris polyacrylamide precast gels in MES-SDS running buffer and transferred to nitrocellulose membranes by using the Mini Blot Module following the manufacturer's instructions (Thermo scientific). The following antibodies were used: anti-Arc (1:200, sc-17839, Santa Cruz Biotechnology) and anti-GAPDH (1:100,000, G9545, Sigma) as primary antibodies, and anti-rabbit IgG conjugated to HRP
(1:5,000, SA002, GenDEPOT), and anti-mouse IgG conjugated to HRP (1:5,000, SA001, GenDEPOT) as secondary antibodies. Pierce ECL western blotting substrate (Thermo scientific) was used for HRP detection. Western blots were imaged by LAS 4000 (GE Healthcare Life Sciences).
The images were analyzed by Image Studio Lite Ver 5.2 (LI-COR Biosciences).
Image Analysis for Ca 2+ activity
Ca 2+ plots were obtained by using FluoroSNNAP program (61) and custom-made MATLAB program which calculates Δ ⁄ of the region of interest. Δ ⁄ was calculated by three steps.
First, rolling average of 4 frames was done to reduce the noise. Next, the average fluorescence ( 
